Abstract. In today's society, safety from flooding is no longer the sole responsibility of the central government. In recent decades, we have witnessed a governance turn in flood risk management, in which private parties as well as regional and local governmental bodies have a role to play. As a result, the question of how to distribute the responsibilities among the actors involved has become urgent. We often want distribution to be efficient and effective as well as fair. This paper presents a preliminary review of the literature on responsibility in flood risk management. The results suggests that it is important that fairness is taken into account when distributing responsibility in flood risk management. Not only does the distribution of responsibility impact how the risks and burdens themselves are distributed, allocating responsibility to individual citizens without considering the perceived fairness of the responsibility ascription may have a negative influence on the legitimacy of flood risk arrangements and lead to resistance among individual citizens to take action.
Introduction
In today's society, safety from flooding is no longer the sole responsibility of the central government. In recent decades, we have witnessed a governance turn in flood risk management, in which private parties as well as regional and local governmental bodies have a role to play. This transition has been marked by a move from controlling and defending against flooding, to the paradigm of flood risk management, which recognizes that flooding cannot and should not be prevented at all costs, but that safety should also be provided by other means [1] . In this context, government policy is achieved partly by guiding the conduct of citizens, private companies and non-governmental organizations (NGOs) [2] .
As a result, the question of how to distribute the responsibilities among the actors involved has become urgent. When many different people or organizations are involved, it often becomes difficult to identify the precise person or institution responsible for performing a task. In the literature, this is often referred to as the "problem of many hands" [3] [4] [5] . Ideally, we want a distribution of responsibilities to be 'complete', in the sense that all important tasks are covered by at least one person or institution. In the governance literature, this criterion is usually interpreted in terms of effectiveness (achieving the expected results when delivering policy outcomes) and efficiency (doing it at the lowest possible cost) [6] . The philosophical literature focuses on the responsibility ascriptions being fair: under what conditions can we expect an individual to assume a particular task or responsibility [7] ? This is often discussed in relation to climate change: a typical domain in which many people potentially have a role to play but in which it is not evident when a responsibility ascription can be considered fair [5, 8] .
The specific aim of the current paper is to find rationales for distributing responsibilities in flood risk management and to determine under what conditions the distribution is most likely to be both complete (i.e. effective and efficient) and fair. This question is inextricably related more generally to distributive issues, as the question of how flood risks are distributed depends on who manages the distribution, and this depends at least partly on the allocation of responsibilities [9] .
Method
A systematic review methodology was applied to assess how responsibilities were distributed between public and private parties in flood risk management and whether or not there were any gaps in these distributions. Using the ISI Web of Knowledge, the largest and most comprehensive research publication database, a keyword search was carried out for English-language journal articles on responsibilities in flood risk management published between January 2000 and December 2014.
The following search strategy was used: [responsibilit*] AND [flood] AND period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . All subject areas in the database were included; the search was restricted to journal articles.
The academic literature was assessed in two steps. The search resulted in 172 unique publications. The abstracts were then sifted for relevance, excluding papers that were not about flood risk management.
This produced a set of 135 papers, which was then scanned on a full-paper basis.
The results of the review will be presented in more detail elsewhere. In this paper, I focus on the rationales for distributing responsibility and how these relate to fairness and social justice. Before discussing these rationales, I would first like to clarify some terminology. Fairness and justice are notoriously difficult concepts and there is not one straightforward definition of these terms [10] , let alone a widely accepted view on how these terms relate. Sometimes the terms are used interchangeably or defined in terms of one another. The political philosopher John Rawls, for example, famously developed a theory of justice as fairness [11] . Others equate fairness with equality or equity and contrast these terms this utility or total effect criteria [12] . The term distributive justice refers to the allocation of resources. In the philosophical literature, social justice is often considered an issue of domestic distributive justice, with the term global justice reserved for distributive justice on the global scale [13] . The aim of this paper is see how people distribute responsibility and to see how this affects the distribution of safety levels. I will use the term 'fair' or 'fairness' to refer to responsibilities ascriptions being considered fair or some procedure being fair. I will use the term 'social justice' to refer to the allocation of resources and the actual distribution of risks. This may lead to some inconsistencies in literal quotations, but since the paper is intended to present a review of existing literature, I gave priority to quoting people as precisely as possible.
Results

Definition of responsibility
Before discussing the rationales for distributing responsibility, it is good to be aware that responsibility is a notoriously difficult and ambiguous concept, with different meaning attached to it [14] . Tennekes et al. distinguish between responsibility in the sense of being the problem owner (political responsibility), being responsible for designing and carrying out measures, and being liable in the sense of having the obligation to pay [15] . Although these different types of responsibility can be ascribed to one and the same actor, this is not necessarily always the case. The focus in the current paper is on the responsibility for designing and carrying out measures. In the remainder of this text, I will refer to this responsibility as the responsibility to take measures.
Responsibility rationales
In this section, I discuss the different rationales that were used when distributing the responsibility to take measures. As many of the measures are quite different in nature, I first mention some general rationales that emerged from the literature, followed by a discussion of the rationales that apply specifically to measures taken before, during and after flooding.
General rationales
Under the more general header of effectiveness, some authors argue that those with a local interest in flood risk management should also be made responsible for taking measures [16] . After all, those with an interest know the context best. Especially when effective flood risk management is indeed constrained by localized knowledge, it may be effective to divide global problems of flood risk management into more tractable local problems, which allows for more localized information [17] . If the transfer of responsibility to the local level also implies a responsibility for local citizens, effectiveness requires that these citizens receive sufficient actionable information [18-22].
Pre-flood: Spatial planning and training
In terms of pre-flood measures, some authors focus on the alignment of different sectors, which would make the prevention of flood risks more effective and efficient [23] . Lack of commitment from spatial planning officials often turns out to be an obstacle to effective flood risk management [24, 25] . Aligning flood risk management with spatial planning means that either the responsibility for taking measures should be attributed to the same person or the same governmental agency responsible for spatial planning or that water and flood risk management should be integral part of land use planning. The structural integration of governmental agencies with closely related responsibilities has been recognized in the governance literature as a potentially fruitful approach to avoid fragmentation [9, 26] .
In order to be prepared during a flood event, emergency plans should be prepared and the responsible actors should receive adequate training [27] . The Canadian emergency preparedness system, for example, involves a layered distribution of responsibility, in which initial responsibility is given to individual citizens, with municipal services responding in those situations in which the individuals cannot cope [28] . This means that the municipalities are primarily responsible for drafting an emergency plan, including its implementation. Emergency Planning Canada (EPC), a federal agency, is responsible for providing emergency preparedness training to officials from all levels of government and to private industry and for initiating public awareness programmes. From a distributive point of view, the attribution of initial responsibility to citizens, with the municipal responsibility as a back-up, can be seen as an instance of justice; more particularly, of a sufficientarian conception of justice, which holds that the trumping allocation principle of distributive justice is to secure people enough of a certain good and not to reduce inequality per se [29] .
During flood: emergency management
Effective and efficient emergency management during floods requires a clear distribution of responsibility. The availability of emergency plans and procedures is the 2016) foundation for efficient and structured disaster management and response [27] . The empirical data on actual practice suggests that emergency plans are often empty or lacking in relevant detail, making them ineffective for guiding action [30] . Additionally, lack of communication and understanding between institutions is mentioned as an obstacle to effective emergency management during floods [28].
Post-flood: compensation and recovery
Financial compensation and recovery are the most relevant post-flood strategies. Flood insurance is one of the measures in which the distribution of responsibilities is directly related to social justice. Some authors argued that insurance by the private industry is an efficient and effective way to offer compensation for flood risks [31] . Hence, when considered from a responsibility perspective, it is more effective and efficient to allocate this responsibility to private parties than to allocate it to public authorities. Additionally, private insurance companies are said to be "more experienced in handling claims efficiently, objectively and fairly" [31] . However, more often, private flood insurance was mentioned as having a negative impact on social justice, as not all people can afford flood insurance [32, 33] . As such, it may lead to inequity. In those situations, it was recommended that the insurance premiums for those who cannot afford flood insurance should be paid through government social welfare arrangements [31, 34] .
The existing systems for flood insurance are sometimes also criticized for being ineffective, as many insurance schemes do not sufficiently use incentives for risk-reducing behaviour [35] . In those situations, the distribution of responsibility for taking compensatory measures negatively impacts on the distribution of flood risk itself.
Discussion
The discussion of the distribution rationales in Section 3 points at effectiveness and efficiency as the most visible rationales. However, especially when linked to social justice, fairness considerations play an implicit role and may even contribute to the efficiency and efficacy of flood risk management.
Some articles discussed fairness in the distribution of responsibility in relation to the state's responsibility, showing show how different political theories involve a different distribution of responsibility. According to advocates of a collectivist welfare state, responsibility cannot be attributed solely to private parties as this may lead to inequality. In this view, flood risk management should preferably include public adaptation strategies to deal with distributional effects [36] . As such, the distribution of responsibility between public and private actors is clearly a political question, which can partly explain the divergence of strategies within Europe but also some changes over time [15, 36, 37] .
In line with this more political discussion, an important consideration mentioned in a significant number of publications was legitimacy. Some authors argued that private actors must accept the responsibilities assigned to them for a flood risk arrangement to be viewed as legitimate [32] . This lack of acceptance was linked by some authors to a lack of reliable and actionable information [18] [19] [20] [21] [22] or a lack of awareness [38, 39] , but empirical studies on perceived responsibility show a more nuanced picture.
Empirical studies of people's perceived responsibility for damage mitigation and flood preparedness showed that people who acknowledge their own role in flood risk management are open to flood risk communication, but that those who do not accept the personal responsibility of citizens are not open to this type of communication [40] . Similar findings emerged from a qualitative study on risk awareness campaigns [41] and 'policy transitions' in flood risk management [2] .
Before focusing on risk communication and awareness campaigns, it may therefore be good to take a closer look at when and under what conditions people accept individual responsibility. By examining articles from the perspective of fairness, three important themes emerged.
Causality:
The first important condition for responsibility is the causal connection between an action and an outcome. Some empirical studies confirm that citizens do indeed relate the responsibility to take preventive measures to the presence of a causal connection. For example, a study on flood preparedness in Vietnam suggests that those who see management failures as the cause of flooding, are less likely to accept a responsibility for citizens to take flood mitigation measures [42] . In the more general context of water management, a survey among Australian citizens suggests that most citizens accept more responsibility for addressing environmental problems if there is also a causal link between these problems and individual behaviour [43] .
In a more indirect way, it has been argued that if one freely chooses to live in a flood-prone area, this can be seen as a form of risk acceptance and one thereby becomes the 'problem owner'. However, vulnerable people, such as the elderly or people with lower incomes, are often unable to move away [44] . In those situations, it is generally considered unfair to say that those people have causally contributed to their own situation of being at risk of flooding.
Capacity: In the philosophical literature on responsibility, capacity is often mentioned as one of the conditions for responsibility. If people do not have the relevant knowledge on which to base their actions, lack relevant resources or do not have control over their actions, they cannot be held responsible.
Although most papers discussed capacity under the heading of effectiveness -i.e. flood risk management measures being ineffective due to people lacking the capacity or resources to assume this responsibility -some papers explicitly framed it as an issue of equity or social justice [45, 46] . A transfer of responsibility to local actors runs the risk of increased inequality if vulnerable groups 2016) lack the social and cultural capital and capacity, as well as economic power or national strategic interests, to profit equally from this shift of responsibility [46] . Based on the African context, one paper argued for more empowering initiatives that allow "people who face hazards to manage their own environments more responsibly and equitably over the long term" [47] .
Power and agency: A third theme that emerged from the review was the issue of power and perceived agency that individuals experience in flood risk management [2] . As one study mentioned, "people need to believe that they can take action, and that their efforts are worthwhile" [41] . Many initiatives to involve stakeholders are primarily aimed at 'educating' the public and less on 'genuine engagement' [21] , in which the objectives of flood risk management are also open to discussion [48] .
Interestingly, although the discussion of objectives seems to be primarily an issue of democracy ('having a voice'), the discussion of objectives was also seen as instrumental to effectiveness as it would improve interorganizational coordination [49] . Analogously, one paper argued that "in order to be effective, adaptation options have to work technically (…), but also be feasible (…), and acceptable to those implementing them or affected by them" [50].
Concluding remarks
This preliminary review suggests that fairness is an important consideration to take into account when distributing responsibility in flood risk management. Fairness is relevant in at least the following three ways.
First, the distribution of responsibility has an impact on how the risks and burdens are distributed, as most clearly illustrated in the responsibility to take compensatory measures. If flood insurance becomes primarily a matter of individuals taking out private insurance, this may increase inequality between those who can and those who cannot afford flood insurance. As such, fairness (in the allocation of responsibilities) has an impact on the distribution of risk levels (i.e., social justice).
Second, while admittedly the distribution of responsibility between the state and individual citizens depends partly on one's view of the state, even in a minimal state view, the state has a responsibility to provide basic protection against flooding. Individuals can only be given a role if they have the capacity and resources to respond adequately. It is the state's responsibility to ensure that these conditions are indeed met before it can transfer responsibility to individual citizens. Additionally, from a democratic point of view, individual citizens should be given a voice when deciding about the objectives of flood risk management.
Third, even if one does not take into account the fairness of the responsibility ascription for ethical reasons, fairness may still be instrumental to effective flood risk management. It was shown that the extent to which responsibility is actually taken up depends partly on whether people consider it fair that they are given a responsibility.
These preliminary results suggest that the distribution of responsibility in flood risk management is more than an issue of efficiency and effectiveness. When engaging citizens in flood risk management, fairness and social justice may be equally important considerations.
